Response of the heart to acute hypertension during halothane, enflurane, and isoflurane anesthesia.
In the open chest dog model, the response of the left ventricle exposed to acute mechanical hypertension was evaluated while the animals were receiving various concentrations of halothane, enflurane, and isoflurane. Myocardial contractility was quantified by the end-systolic pressure-length relation (ESPL). When the mean aortic pressure was increased by 40% above the control value for a given concentration of inhalation agent, the end-diastolic volume increased and thereby maintained stroke work. However, as the end-tidal concentrations of the anesthetics increased, this compensatory mechanism became progressively more ineffective as a result of myocardial depression caused by the anesthetics. No evidence could be found of an improvement in myocardial contractility as the aortic pressure was increased. Mild depression of myocardial contractility could be demonstrated for 1.1 MAC halothane, 0.6 MAC enflurane, and 1.0 MAC isoflurane. Severe depression of contractility occurred at 2.3 MAC halothane, 1.2 MAC enflurane, and 1.5 MAC isoflurane.